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Overview of different approaches

Takes into account: Models:

presence/ possible allele drop- peak
absence genotypes out and heights
of alleles  based on allele drop-in
peak heights
CPI X
g mRMP X
o LR (binary) X
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:"Z ?_='° continuous)
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Binary LR

&

st )
103 ; AT GPOI = {13,16}
13]([15]

14
denominator of LR (unrestricted): 12p;3014P15 (P13 + P14 + P15) + 24p13P14D15P0

denominator of LR (restricted): 2p14p15p13(p13 + 2p1q + 2py5 + ZpQ)

Binary LR

unrestricted:

1 x 2
IR = P14DP15

12p13014P15(P13 + D14 + P15) + 24D13P14P15Dg

restricted:

1x%x2
IR = P14P15

2p14D15P13 (P13 + 2p14 + 2p15 + ZPQ)
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Binary LR
L |
325 )
275
o A4
103
; AT GPOI = {13,13}
13]([15]
Binary LR
unrestricted:
IR = 1 X 2p1401s
12p13014P15(P13 + D14 + P15) + 24D13P14P15Dg
restricted: 1% 2
X
IR = P14P15

2p14D15P13 (P13 + 2p14 + 2p15 + ZPQ)
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Binary LR
L |
325 )
275
o A4
103
; AT GPOI = {12,13}
13]([15]
Binary LR
unrestricted:
IR = 1 X 2p1401s
12p13014P15(P13 + D14 + P15) + 24D13P14P15Dg
restricted: 1% 2
X
IR = P14P15

2p14D15P13 (P13 + 2p14 + 2p15 + ZPQ)
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Binary LR

115 155

Shouldn’t there be a
difference in the value
ST of the evidence for
each of these POIs |
depending on how
probable allele drop-
1315 out is? *

1

325
275

103
AT

=

Likelihood Ratio

Pr(E|Hyp, 1)
Pr(E|Hy, D)

E: DNA typing results

Gy : victim or complainant

Gpo;: person of interest

Gcs: crime stain
Gg: known contributors {
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Likelihood Ratio

oo PEHD gt
Pr(E|Hgy, 1) be; Nog dep:z;np,. POy
_ Pr(Ges, Gi |Hp, 1)
Pr(Ges, G |Ha, I)
_ Pr(Ges|Gg, Hy, I) o Pr(Gk|Hp, I)
Pr(GeslGg, Ha, I)  Pr(Gg|Hg, 1)

_ Pr(Ges|Gg, Hy, 1) o Pr(Ggl|I)

a Pr(Ges|Gg, Hgq, 1) Pr(Ggll)
S
1

Likelihood Ratio

The probability of obtaining these DNA typing results for the crime
stain given the genotype of the POI (and victim/complainant) and that

the POl is a contributor.
R Pr(Ges|Gy , Hy)
Pr(Ges|Gy ,Ha )

The probability of obtaining these DNA typing results for the crime
stain given the genotype of the POI (and victim/complainant) and that

the POl is not a contributor.

Note that the background information I has been omitted in the above equation to focus your attention on G¢s, Gk, Hp and Hg.
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Likelihood Ratio

of the crime stain

The probability of G5 depends on the genotypes
considered for the contributors.

genotype set S B
. proposition
contributor 1 (H, or Hy)
genotype
contributor 2 profiles of
13 14 15 enotyoe hown
DNA typing results contributors

Genotype set S

binary

Major | Minor | w

match prob ,gjor

match prob.,inor
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Sz %1:5 1%%’ 1 2p14P1s pis
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1@’ 1 2p1ap1s 2p13P17
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Likelihood Ratio

_ Pr(Ges|Gy , Hp)
Pr(Ges|Gg ,Hy)

_ Pr(Ges|S)Pr(S11Gk, Hy) + Pr(Ges|S2)Pr(S, |Gy, Hp) + -+ Pr(Ges|Se)Pr(Ss |Gy, Hy)
Pr(GC5|51)Pr(51|GK, Hd) + Pr(GcslSZ)Pr(SzlGK, Hd) + -+ Pr(GcslS6)Pr(S6|GK, Hd)

_ Yo Pr(GeslS;)Pr(S;|Gk, Hy)

.y Pr(Ges|S;)Pr(S;|Gk, Ha)

ote that the background information / has been omitted in the above equation to focus your attention on S, Gcs, Gk, Hy and Hy |

Likelihood Ratio

i Pr(Ges|S;)Pr(S;1Gk, Hy, 1)

"y Pr(GeslS;)Pr(S;|Gy, H, 1)

LR =

weights

the probability of obtaining these DNA typing
results for genotype set §;

Cedar Crest College
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Likelihood Ratio

Ty Pr(GeslS;)Pr(S;|Gk, Hy, 1)

"y Pr(GeslS;)Pr(S;|Gy, Hg, I)

LR =

match probabilities

the probability of genotype set S; given that we have observed
genotypes Gy and that the contributors are as specified in H, or Hy

Likelihood Ratio:
from binary to semi-continuous

IR Y genotype sets|Hy weight X genotype match prob.

denotype sets|H, Welght X genotype match prob.

stays the same

(Hardy-Weinberg Law,
NRC Il recommendation 4.1,
NRC Il recommendation 4.2)
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Likelihood Ratio:
from binary to semi-continuous

LR =

denotype sets|Hy weight X genotype match prob.

denotype sets|Hg

changes

binary weight: value of 0 (impossible) or 1 (possible)

semi-continuous weight: any value between 0 and 1, including
0 and 1, assigned using probabilities of drop-out and drop-in

weight X genotype match prob.

Semi-Continuous LR

probability of allele drop-out

) ¢Bo +B1 In(A)

A Pr(drop —out) = ———
i X ( p ) 1+ eBo +B1 In(H)

0.8

0.4

0.2
L

relative frequency of allele drop-outs

0.0

T T T T
0 100 200 300

average peak height of one allele (in rfu)
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Semi-Continuous LR

probability of allele drop-out

heterozygote: Pr(drop — out) = D
Pr(notdrop —out)=1—D =D

homozygote: Pr(drop — out) = D,
Pr(not drop —out) =1—D, =D,

based on the notation in:
J. Buckleton, C.M. Triggs, S.J. Walsh. (2005). Forensic DNA Evidence Interpretation. CRC Press, London.

Semi-Continuous LR

=

Examples: “
stochastic LR = — b = !
threshold D2 X 2pgpg  2PgPo

8 9
Pr(Ges|Gy, Hy, 1) =D D x 1 = D?
Pr(Ges|Gk, Hg,1) = D D X 2pgpg = D* X 2pgpg

Cedar Crest College
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Semi-Continuous LR

=\
Examples: “
{8,9} | Contributor | |
stochastic 8,8 D, X p§
threshold 8,Q D D X 2pgpq

where py=1—pg

>
>

8 9
Pr(Ges|Gk,Hy, 1) =DDX1=DD
Pr(Ges|Gy, Ha, 1) = D, X p§ + D D X 2pgp,

Semi-Continuous LR

PN

Examples: “
{8,9}

stochastic DD
threshold LR

_D_pr§+l3D><2p8pQ

»
»

8 9
Pr(Ges|Gg, Hy,1) =D D x1=DD
Pr(Ges|Gy, Ha, 1) = D, X p§ + D D X 2pgp,

Cedar Crest College
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EPG of the crime stain:

Person of interest (POI)

D8 13,16 A
[ — L — 1 — ) — b
M D21 28,28
= Al L W ==
‘ Bl ,
]
CSFIPO 12,12
s Ay @ @ (8 L B @
o5 S B 1 w— | | il - s RVE] 16,16
o THO1 7,9.3
# Ly A il L L1
] ‘ ) il D13 12,13
s w2 @ (B (B |2 B @ D16 12,13
i — [TPox i —
- e R S D2 23,25
L ) L D19 13,13
i VWA 15,19
s M@ @ (B L B @ TPOX 11,11
[ — s
s 15 155 135 253 275 315 D18 14,20
M
% 11 i D5 11,13
]
FGA 20,28

Boston University Mixture (http://www.bu.edu/dnamixtures/): ID_2_SCD_NGO0.5_R4,1_A1 V1

Assumptions

The DNA of the crime stain is a mixture of
contributors.

We assume that the major contributor is:

Major Contributor

D8 D21 D7 CSF D3 THO1 D13 D16
14,15 30,32.2 10,12 10,11 14,18 7,7 11,12 10,13

D2 D19 VvWA TPOX D18 D5 FGA

two

22,25 12,14 15,16 8,8

16,18 12,12 23,23

Cedar Crest College
Forensic Science Training Institute
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Assumptions

For allelic peaks above the stochastic threshold:

allele drop-out is impossible (i.e., D = 0 and D, =

0).

For allelic peaks below the stochastic threshold: D =
0.716 and D, = 0.256 (values assigned based on a

logistic regression curve and the average allelic peak

height of the minor contributor).

00
200

a0

EPG of the crime stain:
[ —— 7 — 2 — - —
lll 1] l 1 3 1 l 'l
‘
]
e Ay @ |8 L |8 @
[ — e |1 - e [ .- S—
- e
"l L ) | L | [ |
: pess
ey (B (@ [L (8 (@ 275 313
[ — + ' +
k] 15 155 195 oK
il L1 l l
a a .
s ayE (B (B |2 B @
L — [ —
" | ” "
m
. 1y |
[ if] )

D8 13,16 A
D21 28,28
D7 8,12 “
CSFIPO 12,12
D3 16,16
THO1 7,93
D13 12,13
D16 12,13
| b2 23,25
D19 13,13
| vwa 15,19
TPOX 11,11
D18 14,20
D5 11,13
FGA 20,28

Boston University Mixture (http://www.bu.edu/dnamixtures/): ID_2_SCD_NGO.5_R4,1_A1_V1
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Semi-Continuous LR

A
oesst
oigssy W Q. -um
14 = U. f ' '
= 0.147
gi: — 0078 i i stochastic threshold
P20 = 0.018

Semi-Continuous LR

[Digss1 | A
D18S51 “ Goos = (14.20)
P14 = 0.134 _ stochastic
P16 = 0.147 threshold
Pig = 0078
P20 = 0.018
Numerator:

What is the probability of obtaining these DNA typing results for the
crime stain if the POl is a contributor and the POI has genotype
{14,20}?

Pr(16,18) x Pr(14,20)
16,18 14,20 =2p1eP1s XD D x 1

= D? X 2p1¢P1s

Cedar Crest College
Forensic Science Training Institute
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Semi-Continuous LR

[Di8ss1 |
D18S51
P1a = 0.134
P16 = 0.147 threshold
DP1g = 0.078
D20 = 0.018

Denominator:

crime stain if the POI is not a contributor?

)
G = {14,20
_ stochastic “ por = )

What is the probability of obtaining these DNA typing results for the

Pr(16,18) x Pr(14,20)
16,18 14,20 = 2p16p18 X 5 5 X 2p14p20

= D? X 4p14P16P18P20

Semi-Continuous LR

D18S51 [Di8ss1 |
P1a = 0.134
P16 = 0.147 threshold
Pig = 0.078
P20 = 0.018
_ 5221’161918
LR = =
D*4p14P16P18D20
_ 1
2p14D20
= 207.30

=
G = {14,20
_ stochastic “ por =1 ’

If we assuming 2
contributors, then
allele drop-out is
impossible. This
makes the
LRsemi—cont. ec""al
to the LRyinary-

Cedar Crest College
Forensic Science Training Institute
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D18S51
Pia = 0.134
D1 = 0.147
P1g = 0.078
Pao = 0.018

A

G = {14,20
_ stochastic “ por = )
threshold

Semi-Continuous LR

The DNA typing results are 207 times more

probable if the DNA came from the person of
interest and an unknown contributor than if
the DNA came from two unknown

contributors.
. . CsFPO 1
EPG of the crime stain: KiE]
: D8 13,16 A
[ — L — ’
s s I o5 e
mi | 1 D21 28,28
n
1 |
‘ - ! D7 8,12
[1o] CSF1PO | 12,12
s A E @ (B L (8 @
[ — D3 16,16
- I s S s
o THO1 7,9.3
: Ly A il T, L1
7 ‘ D13 12,13
osos w2y @ B |8 L B @ D16 12,13
[ — L —
- e T D2 23,25
n
Lyl 11 L L ik B8
g VWA 15,19
e My @ (@B [0 B @ TPOX 11,11
L — FoK
& s 155 195 2 ars a1 D18 14,20
m
% Ju | D5 11,13
[ if] )
FGA 20,28
Boston University Mixture (http://www.bu.edu/dnamixtures/): ID_2_SCD_NG0.5_R4,1_A1_V1

Cedar Crest College
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If all the peaks are above the
stochastic threshold, allele drop-

Se m |_CO nt| n u O U S |_R out is considered impossible (i.e.,

D = 0and D, = 0).

Csppo ] =
CSFlopzcz)o - “ Gpor ={12,12}
P10 = U.
Pi 8323 . stochastic threshold
P12 = L.

i
[wl| 2] peak at 12 is above the
U stochastic threshold

[cskip0 ] -
CSFlPO 7777777 N N . stochastic “ Gpor =1{12,12}
p1o = 0.220 threshold
pll = 0309
p12 = 0360
Numerator:

If all the peaks are above the
stochastic threshold, allele drop-

Se m |_CO nt| NUOUS I_R out is considered impossible (i.e.,

D = 0and D, = 0).

What is the probability of obtaining these DNA typing results for the
crime stain if the POl is a contributor and the POI has genotype
{12,12}?

1011 | 12,12
10,11 | 10,12 = 2p10P11 X 1

Pr(10,11) x Pr(12,12)

10,11 11,12 = 2p10P11

Cedar Crest College

Forensic Science Training Institute

9/26/2015
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Semi-Continuous LR

[cskipO ] -
CSFlPO 7777777 N B = stochastic “ GPOI = {12112}
P1o = 8;38 threshold
P11 = U.
plZ = 0360

Denominator:

What is the probability of obtaining these DNA typing results for the
crime stain if the POl is not a contributor?

10,11 12,12
10,11 10,12
10,11 11,12

Semi-Continuous LR

[csFip0 ] -
CSFlPO 7777777 N N . stochastic “ Gpor ={12,12}
P10 = 0.220 threshold
pll = 0309
p12 = 0360

Denominator:

Pr(10,11) x Pr(12,12) + Pr(10,11) x Pr(10,12) + Pr(10,11) x Pr(11,12)

= 2p10P11 X Piz + 2P10P11 X 2P10P12

10,11 | 12,12 +2p10P11 X 2P11P12
10,11 10,12 = 2p10P11P12(P12 + 2P10 + 2P11)
10,11 11,12

Cedar Crest College
Forensic Science Training Institute
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Semi-Continuous LR

= 1.96

[csFipO ] PN
CSFlPO ,,,,,,, N = stochastic “ Gpor = {12,12}
P10 = 0.220 threshold
P11 = 0.309
P12 = 0.360
Since allele drop-
2p10P11 out is impossible,
LR = .
2p10P11P12(P12 + 2D10 + 2p11)  the LRsemi—cont. IS
equal to the
_ 1 LRbinary-
P12(P12 + 210 + 2P11)

Semi-Continuous LR

[csFip0 ] -
CSFlPO 7777777 N N . stochastic “ Gpor ={12,12}
P10 = 0.220 threshold
pll = 0309
p12 = 0360

The DNA typing results are about 2 times
more probable if the DNA came from the
person of interest and an unknown
contributor than if the DNA came from two
unknown contributors.

Cedar Crest College
Forensic Science Training Institute
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. . Person of interest (POI)
EPG of the crime stain:

" | 185 235 | 1L Ejl 281’28 ..
! ! i 7 g

CSFIPO 12,12

D3 16,16

THO1 7,93

D13 12,13

osos m A @ (B (B o D16 12,13
s — i —
- e R S D2 23,25
i Ll L ) L D19 13,13
i VWA 15,19
oS Y@ (B (8 (4 (8 @ TPOX 11,11
[ —1 FoR
7 115 155 185 235 275 5 D18 14’20
m
% 11 N i D5 11,13
]
FGA 20,28

Boston University Mixture (http://www.bu.edu/dnamixtures/): ID_2_SCD_NGO0.5_R4,1_A1 V1

Semi-Continuous LR

st ] )
D21S11 i = i “ Gpor = {28,28}
p2g = 0.159 1 stochastic threshold
= 0.283
2222: 0.090 ol Pz
' peak at 28 is below the

stochastic threshold

Cedar Crest College
Forensic Science Training Institute
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Semi-Continuous LR

[D215s11 ] =N
D21S11 = ®sm mm stochastic “ Gpor ={28,28}
p2g = 0.159 threshold
P30 = 0.283
P32.2= 0.090
Numerator:

What is the probability of obtaining these DNA typing results for the
crime stain if the POl is a contributor and the POI has genotype
{28,28}?

Pr(30,32.2) x Pr(28,28)
30,32.2 28,F == 2p30p32_2 X D_Z X 1

= D, X 2P30P32.2

Semi-Continuous LR

[D21s11 ] A=\
D21S11  mm mm stochastic B4 Gror = 2828)
P2g = 0.159 threshold
P30 = 0.283
P32.2= 0.090

Denominator:

What is the probability of obtaining these DNA typing results for the
crime stain if the POl is not a contributor?

Pr(30,32.2) x Pr(28,F)
30,32.2 | 28F = 2p3oP322 X [DD X 2p2gpg

+D X 2p,g(p30 + P32.2) + D2 X p3g]

Cedar Crest College
Forensic Science Training Institute 23
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Semi-Continuous LR

[D215s11 ] =N
D21S11 = ®sm mm stochastic “ Gpor ={28,28}
pog = 0.159 threshold
P30 = 0.283
P32.2= 0.090

D, X 2p3oP32.2

LR = — — —
2p30D32.2 X [DD X 2pagpg + D X 2p25(p30 + P322) + Do X P5s]

D,
" DD X 2p2gPg + D X 2p2g(p3o + P322) + Dy X p3g
= 8.99

Semi-Continuous LR

[D21s11 ] A=\
D21S11  mm mm stochastic B4 Gror = 2828)
P2g = 0.159 threshold
P30 = 0.283
P32.2= 0.090

The DNA typing results are about 9 times
more probable if the DNA came from the
person of interest and an unknown
contributor than if the DNA came from two
unknown contributors.

Cedar Crest College
Forensic Science Training Institute 24
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(K]

153

AL

Person of interest (POI)

T GE—— | D%
i l D21
3 i
0 D7
u CSF1PO

it i m— Y K]

00

am
20

THO1
P . i Ll L
a [E ] D13
CUECETE e I~ R R R D16
i — ] PR | I |,
" s 15 s = s s
L ) L Dk
3] 6 ] [ [9 b9 0
uu u il o [ b VWA
sweos Myl (B (B |4 |8 @ TPOX
[T —— [FeA
™ s 135 155 2 s a5 D18
L1 A, | D5
[
FGA

13,16
28,28
8,12

12,12
16,16
79.3

12,13
12,13
23,25
13,13
15,19
11,11
14,20
11,13
20,28

A\

Boston University Mixture (http://www.bu.edu/dnamixtures/): ID_2_SCD_NGO0.5_R4,1_A1 V1

Semi-Continuous LR

D851179

p13 = 0330
p14 = 0166
p15 = 0104

L w),
115 155 “ Gpor = {13,16}
stochastic
i " threshold
13[4
1] peak at 13 js below the

stochastic threshold

Cedar Crest College
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Semi-Continuous LR

IS I— »)
Gpo] = {13,16}
D8$1179 777777777777 stochastic “
p13 = 0.330 threshold
p1a = 0.166
p15 = 0104
Numerator:

What is the probability of obtaining these DNA typing results for the
crime stain if the POl is a contributor and the POI has genotype
{13,16}?

Pr(14,15) x Pr(13,16)

14,15 13,F = 2p1ap1s X DD X 1

= DD X 2p14P1s

Semi-Continuous LR

[D8s1179 | ),
GPOI = {13,16}
D851179 777777777777 stochastic “
p13 = 0.330 threshold
P14 = 0.166
P15 = 0.104

Denominator:

What is the probability of obtaining these DNA typing results for the
crime stain if the POl is not a contributor?

Pr(14,15) x Pr(13,F)
14,15 13,F = 2p14P15 X [DD X 2p13Pg

+D X 2p13(P14 + P15) + Dy X pis]

Cedar Crest College
Forensic Science Training Institute 26
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Semi-Continuous LR

IS I— »)
Gpo] = {13,16}
D8$1179 777777777777 stochastic “
p13 = 0.330 threshold
pia = 0.166
p15 = 0104
DD %X 2
R P14P1s

© 2p14p1s X [DD X 2p13pg + D X 2p13(p1a + p15) + Dy X pis]
3 DD
DD X 2p13pg + D X 2p13(p14 + p1s) + D, X pi,

=1.10

Semi-Continuous LR

P
D8S1179 “GPOI ={13,16}

p13 = 0330
p14 = 0166
p15 = 0104

stochastic
threshold

The DNA typing results are about equally
probable if the DNA came from the person of
interest and an unknown contributor than if
the DNA came from two unknown
contributors.

Cedar Crest College
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EPG of the crime stain:

Person of interest (POI)

13,16
28,28
8,12

12,12
16,16
79.3

12,13
12,13
23,25
13,13
15,19
11,11
14,20
11,13
20,28

A\

pstrs —— pasTt | prssw ] [esFeoe ] D5
- o = e = ™ e
o D21
= Al L W R
Bl G b |
m]
CSF1PO
sweos ey @ (B (B |4 |8 (@
JEETES — L |11 I 1] ] —
k] 15 155 195 235 275 315 D3
o THO1
# Ly A il L L
Wi 8 ta I iw | 13
CUECETE e I~ R R R D16
i — | TR | T
" s 15 s = s s D2
I 4y ) Li D19
El VWA
0_NGO05_Rd,1_s 155 TPOX
= * ] a7 w10 D18
o
§ i D5
alba FGA
Bostor ww.bu.edu/dnamixtures/): ID_2_SCD_NGO.5_R4,1 Al V1
[12]

D5S818

pll = 0356
p12 = 0388
p13 = 0143

Semi-Continuous LR

pssets ] )
1?5 . “ GPOI = {11,13}
stochastic
40 A threshold
[12] peaks at 11 and 13 are below

the stochastic threshold

Cedar Crest College
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NEAFS Probabilistic DNA Mixture

9/26/2015
Interpretation Workshop

Semi-Continuous LR

[D5ss18 ] =\
G ={11,13
D5$818 ] stochastic “ por =1 J
P11 = 0.356 threshold
p12 = 0.388 | ’_‘
P13 = 0.143 @
Numerator:

What is the probability of obtaining these DNA typing results for the

crime stain if the POl is a contributor and the POI has genotype
{11,13}?

Pr(12,12) x Pr(11,13)
12,12 11,13 =

What is the numerator of the
likelihood ratio?

D x p3,

D, X pi,
D? x pi,
DD X p2,
I'm lost.

0% 0% 0% 0% 0% 0%
Response (=2 & @ e S e\
Counter A. B. c D. E. F.

Cedar Crest College
Forensic Science Training Institute
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NEAFS Probabilistic DNA Mixture
Interpretation Workshop

[Dsssis |
D55818 ]

P11 = 0356
P12 = 0.388 ’_‘

Semi-Continuous LR

-
“ Gpor =1{11,13}

stochastic
threshold

5
prs = 0.143 a1

Denominator:

What is the probability of obtaining these DNA typing results for the
crime stain if the POl is not a contributor?

Pr(12,12) x Pr(11,13)
12,12 11,13 =

likelihood ratio?

A. pfa X D X 2p11p13
B. pi; X Dy X 2p11P13
C. pi, X D? X 2p11p13
D. pf, X DD X 2pq1p13
E. I'mlost.

Response
Counter

What is the denominator of the

0% 0% 0% 0% 0% 0%

Cedar Crest College
Forensic Science Training Institute
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NEAFS Probabilistic DNA Mixture
Interpretation Workshop

Response
Counter

What is the likelihood ratio?

2.79
6.64
9.82
34.58
I’'m lost

m o 0O ® >

EPG of the crime stain:

ars

s 155 185 238 315

lll lll

s A E @ (B L (8 @
L ]

15 155 185 22 a5 315

| \
‘

Person of interest (POI)

D8

D21

D7
CSF1PO

VWA
TPOX
D18
D5
FGA

13,16
28,28
8,12

12,12
16,16
79.3

12,13
12,13
23,25
13,13
15,19
11,11
14,20
11,13
20,28

PN

Boston University Mixture (http://www.bu.edu/dnamixtures/): ID_2_SCD_NG0.5_R4,1_A1_V1
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NEAFS Probabilistic DNA Mixture 9/26/2015
Interpretation Workshop

Semi-Continuous LR

[ A
D19S433 : " : “ Gpor = {13,13}
p12 = 0.071 stochastic
p13 = 0.255 Lyl threshold
Prs = 0.361 _
peak at 13 js below the

Numerator: stochastic threshold

What is the probability of obtaining these DNA typing results for the
crime stain if the POl is a contributor and the POI has genotype
{13,13}?

Pr(12,14) x Pr(13,13)

12,14 13,F =

Semi-Continuous LR

Diosazs ] ),
GPOI = {13,13}
D195433 777777 stochastic “
p12 = 0.071 threshold
p1a = 0.361
Numerator:

What is the probability of obtaining these DNA typing results for the
crime stain if the POl is a contributor and the POI has genotype
{13,13}?

Pr(12,14) x Pr(13,13)

12,14 13,F = .

Cedar Crest College
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NEAFS Probabilistic DNA Mixture
Interpretation Workshop

What is the numerator of the

likelihood ratio?

A. D X 2p13p14
B. Dy X 2p12P14
C. D? X 21214
D. DD X 2p1,P14
E. I'mlost.

0% 0%
Response
Counter A B.

0% 0% 0% 0%

Semi-Continuous LR

[D19s433 |
D195433 stochastic
p2=0071 || — [ threshold
p13 = 0.255
Pra = 0.361

Denominator:

A=
“ GPOI = {13,13}

What is the probability of obtaining these DNA typing results for the
crime stain if the POl is not a contributor?

Pr(12,14) x Pr(13,F)

12,14 13,F = .

Cedar Crest College

Forensic Science Training Institute
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NEAFS Probabilistic DNA Mixture 9/26/2015
Interpretation Workshop

What is the denominator of the
likelihood ratio?

2p12P14 X Dopis
212014 X P13(P13 + 2P12 + 2P14)
2p12P14 X [D_ZP%3 + D2p13(p12 + P1a) + DDZPBPQ]

2p12P14 X [D_zpf3 + 5D2P13PQ]
I'm lost.

MY N T

Response
Counter

What is the likelihood ratio?

3.50
5.19
9.20
15.38

I’'m lost.

0% 0% 0% 0% 0% 0%
Response (=2 & @ e S e\
Counter A. B. c D. E. F.

Cedar Crest College
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NEAFS Probabilistic DNA Mixture
Interpretation Workshop

EPG of the crime stain:

Person of interest (POI)

D8 1316 B
[ — L — ) — L — b
mi | 1 D21 28,28 }
| ] )
4 ] D7 8,12
- THO1 u CSFIPO 12,12
D_NGO. E,RA"\,A‘\,‘/’
33 193 T s D3 16.16
T T 235 275 35
i l W THO1 7,9.3
a [E ] D13 12,13
] =
i D16 12,13
il —
S s 13 D2 23,25
m = b [ DA L8
VWA 15,19
i CH TPOX 11,11
[ e— FoR
= s 125 195 238 215 315 D18 14,20
o
% 11 N i D5 11,13
]
FGA 20,28

Boston University Mixture (http://www.bu.edu/dnamixtures/): ID_2_SCD_NGO0.5_R4,1_A1 V1

THO1

p, = 0.194
p9'3 = 034‘5

Semi-Continuous LR

[THDT |
b 193

stochastic
threshold

i
peak at 9.3 is below the
stochastic threshold

o)
“ Gpor =1{7,9.3}

Cedar Crest College
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NEAFS Probabilistic DNA Mixture 9/26/2015
Interpretation Workshop

Semi-Continuous LR

)
G ={7,9.3
THOl [ ] stochastic “ por =1 }
p; = 0.194 threshold
= 0.345
Do3 i ﬁ
(93]
Numerator:

What is the probability of obtaining these DNA typing results for the
crime stain if the POl is a contributor and the POI has genotype
{7,9.3}?

Pr(7,7) x Pr(7,9.3)
7,7 9.3,F = ..

What is the numerator of the
likelihood ratio?

D x p2

D, X p7
D? x p2
DD x p3
I'm lost.

0% 0% 0% 0% 0% 0%
Response (=2 & @ e S e\
Counter A. B. c D. E. F.

Cedar Crest College
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NEAFS Probabilistic DNA Mixture 9/26/2015
Interpretation Workshop

Semi-Continuous LR

)
G ={7,9.3
THOl [ ] stochastic “ por =1 }
p; = 0.194 threshold
= 0.345
Do3 i ﬁ
(93]

Denominator:

What is the probability of obtaining these DNA typing results for the
crime stain if the POl is not a contributor?

Pr(7,7) x Pr(9.3,F)
7,7 9.3,F =

What is the denominator of the
likelihood ratio?

ps X [D_ng.s + D2py3p; + ED2P9.3PQ]
P7 X Po.3(Po3 + 2p7)

p7 X [D2pd5 + D2po3(p7 + 1))

p7 X Dyps 3

I'm lost.

Response
Counter

Cedar Crest College
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NEAFS Probabilistic DNA Mixture
Interpretation Workshop

What is the likelihood ratio?

1.48
3.95
11.29
26.30
I’'m lost.

m o 0O ® >

0%

0% 0% 0% 0% 0%
Response (= & & o o e\
Counter A B. c D. E.

Semi-Continuous LR

probability of allele drop-in

Pr(drop —in) =C
Pr(notdrop—in)=1—-C=C

based on the notation in:
J. Buckleton, C.M. Triggs, S.J. Walsh. (2005). Forensic DNA Evidence Interpretation. CRC Press, London.

Cedar Crest College
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NEAFS Probabilistic DNA Mixture
Interpretation Workshop

Semi-Continuous LR

=
Examples: “ Assumptions: 1 contributor,
{8,9} maximum 1 drop-in allele
! per locus, and no tri-allelic
stochastic .
threshold contributor
8 9 10

Numerator:

Pr(Ges|Gg, Hy) = D D Cpyg X 1 = D%Cpy,

Semi-Continuous LR

=\
Examples: “ Assumptions: 1 contributor,
(8,9} maximum 1 drop-in allele
’ per locus, and no tri-allelic
stochastic .
threshold contributor
8 9 10

Denominator:
Pr(Ges|Gk, Ha) = D DCpyo X 2pgps + D DCpg X 2pgp1o
+D DCpg X 2Zpgp1o
= D*C X 6pgpsp10

Cedar Crest College

Forensic Science Training Institute

9/26/2015
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NEAFS Probabilistic DNA Mixture 9/26/2015
Interpretation Workshop

Semi-Continuous LR

=N
Examples: “ Assumptions: 1 contributor,
{8,9} maximum 1 drop-in allele
! per locus, and no tri-allelic
stochastic ntributor
threshold co
52CP10
> LR = =
8 9 10 1D C X 6pgpoPio
- 6pgPo

Semi-Continuous LR with
possibility of allele drop-in

=
D18S51 (Disssi | )
_ stochastic “ Gpor = {14,20}

P1a = 0.134 7
P16 = 0.147 threshold
Pig = 0.078
P20 = 0.018
Numerator:

What is the probability of obtaining these DNA typing results for the
crime stain if the POl is a contributor and the POI has genotype
{14,20}?

Pr(16,18) x Pr(14,20)
16,18 14,20 = 2p1ep1s XD DC x 1

= D2C X 2p16P1s

Cedar Crest College
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NEAFS Probabilistic DNA Mixture 9/26/2015
Interpretation Workshop

Semi-Continuous LR with
possibility of allele drop-in

Denominator:

What is the probability of obtaining these DNA typing results for the
crime stain if the POl is not a contributor?

16,18 14,20 Pr(16,18) x [Pr(14,20) + Pr(14,14) + Pr(14,16)
16,18 14,14 + Pr(14,18) + Pr(14, Q) + Pr(20,20) + Pr(16,20)
16,18 1416 | 4 pr(18,20) + Pr(20,0Q)]

12:1: 11?,1; B = 2p16p1s X [D 55_ X 2p14D20 + D_ZCP_ZO X pisy +
16,18 20,20 DCpao X 2p1ap16 + DCP2o X 2p14p1g + DDCpyo X
16,18 16,20 2p14Pg + D2Cp1a X P3o + DCP14 X 2p16P20 +

16,18 18,20 DCpya X 2p1gP20 + DDCp1a X 2p30P0]

16,18 20,Q

Semi-Continuous LR with
possibility of allele drop-in

D?C x 2
IR = P16P18

_ 2p1eP1g X [D?C X 2p14P20 + Do Cpag X pis + DCP2g X 2P14(P16+P15)
+ DDCpag X 2p14Pg + D2Cp1a X p3o + DCP14 X 2p20 (P16 + P18) + DDCpyy

X 2p20P0]
D?C
D?C X 2p14p20 + DoCpag X pis + DCP2o X 2p14(P16+P18) + DDCpyo
X 2p14Pg + D2Cpyy X P30 + DCpis X 2p20(P16 + P1g) + DDCpyy X 2p,0Pg

C =0.01: LR =196.52
C =0.05: LR =161.24

Cedar Crest College
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NEAFS Probabilistic DNA Mixture 9/26/2015
Interpretation Workshop

Semi-Continuous LR with
possibility of allele drop-in

[D215s11 ] =N
D21S11 = mm  stochastic “ Gpor = {28,28}
p2g = 0.159 threshold
P30 = 0.283
P32.2= 0.090
Numerator:

What is the probability of obtaining these DNA typing results for the
crime stain if the POl is a contributor and the POI has genotype
{28,28}?

Pr(30,32.2) x Pr(28,28)
30,32.2 | 28F = 2P3oP322 X D,C X 1

= D,C X 2p3oP322

Semi-Continuous LR with
possibility of allele drop-in

Denominator:

What is the probability of obtaining these DNA typing results for the
crime stain if the POl is not a contributor?

Pr(30,32.2) x [Pr(28,28) + Pr(28,30)

30,32.2 28,28

30,32.2 28,30 + Pr(28,32.2) + Pr(28,Q) + Pr(30,30)

30,32.2 28,32.2 + Pr(30,32.2) + Pr(32.2,32.2) + Pr(30,Q)

30,32.2 28,0 + Pr(322,Q) + Pr(Q,Q)

30,32.2 30,30

30,32.2 30,32.2 _ _

30,322 322322 = 2p30P32.2 X [D2C X p3g + DC X 2p25(P30 + P32.2)
30,32.2 30,Q + DDC X 2p,gPg + CP2g X (P14 + P15)* + DCpag
30,32.2 3220 X 2(p30 + P322)Pg + D2Cp2g X p§ + D*Cpyg
30,32.2 Q,QorQ,Q’
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NEAFS Probabilistic DNA Mixture
Interpretation Workshop

Semi-Continuous LR with
possibility of allele drop-in

D,C X 2
LR = 2 P30P32.2

2p30P32.2 X [D2C X p3g + DC X 2p,g(p3o + P32.2) + DDC X 2p,8Pg

+ Cpag X (P14 + P15)? + DCpag X 2(p3o + D322)Pg + D2Cpag X Pé + D?Cpyg
X 2poP2q]

D,C

D,C X p3g + DC x 2p,g(p3o + p322) + DDC X 2pagPg + Cpog
X (P14 + P15)% + DCpyg X 2(p3g + P32.2)Pg + D2Cp2g X P(ZJ + D%Cpyg X 2pgb2q
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